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Retrospective analysis of physical ability to 9-year-old students 


Abstract: Physical capacity is not an inherent human quality. It is formed, developed and improved. 
It is achieved with a systematic and well-chosen training routine, which can lead to quantitative and 
qualitative changes in human capabilities when performing motor actions in a particular 
environment. The purpose of the present study is to analyze the results of the studied indicators of 
physical performance of 9-year-old students for a 12-year period (2007-2019). The subjects are 9- 
year-old students, distributed in equal numbers — 50 in four groups, subjected to testing every 4 
years during the school years 2007/2008, 2011/2012, 2015/2016 and 2019/2020. The survey was 
conducted at the beginning of each school year. The following methods are applied to solve the 
problems and achieve the goal of the experiment: 1. Testing — includes 5 indicators for measuring 
physical capacity. 2. Mathematical-statistical methods — Variation, comparative and graphical 
analysis are used. The results obtained from the variation analysis are presented in tabular and 
oraphical form. Tables 2-5 show the achievements after statistical processing of the data taken by 
means of tests carrying information about the physical capacity of 9-year-old students during the 
12-year period, and Figures 1 and 2 show the variability of the studied indicators for different periods 
of time. Despite that, main conclusion of the study is that the physical capacity of 9-year-old students 
in 2019 is significantly improving. The tendency to observe a sedentary lifestyle, obesity and reduced 
physical activity in students is refuted by the present experiment. With regard to the first two 
indicators characterizing the explosive power of the lower and upper limbs, it can be summarized 
that in 2019 the average values in the test “Long jump from a place with two legs” have significantly 
increased, and in the indicator “Throwing a solid ball’, the results have significantly decreased. For 





the other three indicators, determining the speed, endurance and flexibility of the surveyed students, 
it is found that the average values in 2019 are much better in comparison to those of the surveyed 


students in preceding periods. Research shows that the four samples for the period 2007-2019 are 
relatively homogeneous in all indicators of physical capacity. 


Keywords: students, physical education, physical capacity, physical qualities. 
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PertpocneKTuBeH aHaAH3 Ha (bu3n4eCKa AceCIIOCOOHOCT Ha 9-TrOoAMIIHH 
yueHuun 


Abcmpaxm: Puswaeckata AeecIiocoOHocr ce c~bopmupa, pa3sBuBa U ycbBpprienctTsa. [locrura ce cbc 
CHCTEMaTHYHH UW AOOpe WOAOCpaHu TpeHHpOBbYHH METOAM, KOMTO MOraT Aa AOBEAAT AO 
KOAHM4eCTBEHH W KaueCTBeHH IIPOMeCHH B UOBELIKHT€ Bb3MO?KHOCTH pW VW3BbpuIBaHe Ha 
ABHTaTeCAHW ACHCTBHA B KOHKpeTHa cpeaa. Lleata Ha HaCTOAIOTO W3CAeCABaHe € Aa Ce aHaAM3Mpat 
KOHCTaTHpaHHTe pe3syATaTH OT W3CACABaHHTe WOKa3saTeAM 3a Cbu3W4eCKa ACeCIIOCOOHOCT Ha 9- 
TOAMINHM yaeHuun 3a 12-roAumieH Tepuod oT Bpeme (2007-2019 r.). Yaeuunute ca 9-roAMmIHY 
VAeCHHIH, paslIpeAcAcHH Ha paBeH Oport - 50 B ueTUpH Ipyu, MOAAO2KeHM Ha TeCTBaHe Ha BCeKH 4 
roAMHU Upe3s y4eouute 2007/2008, 2011/2012, 2015/2016 u 2019/2020. IIpoyapaHero ce 
TIDOBe*KAalue B HAWAAOTO Ha BCAKa yaeOHa rOAMHA. 3a pellaBaHe Ha 3aAadHTe W WOCTHTaHe Ha WeATAa 
Ha €KCHepiMMeHtTa ce lpiAarar cAeAHUTe MeTOAHM: 1. TecrBane — BKAFOuBa 5 HoKa3aTeAA 3a 
W3MepBaHe Ha Cbu3i4eckata AeectiocoOHoct. 2. MaremaTuKo-craTuctu4ecky MeToAH — M13110A3BaT 
ce BapHal[MOHeH, CpaBHHTeAcH u rpacbuueH aHaAn3. PesyAtarure, WOAy4eHH OT BapwallwOHHHA 
aHaAl3, Ca IIpeAcTaBeHi B TaOAueH u rpacbuyeH BHA. B TaOAnM oT 2 AO 5 ca T1OKa3aHV 
TIOCTIDKCHUATA CACA CTaTucTwuecka OOpaOoTKa Ha AaHHMTe, CHeETH upe3s TecToBe, HOcelm 
uucbopmaina 3a cbu3swuecKaTa AceclIocoOHocr Ha 9-roAumHuTe yaeHuuu mpes 12-roammHnsA 
llepuoA, a Ha cburypu 1 u 2 e TOKa3aHa IIPOMEHAMBOCTTa Ha H3CACABaHHTe IOKa3aTeAH 3a 
pasAM4HH WepHOAM OT BpeMe. OCHOBHOTO 3aKAEIOUCHMe OT aHaAW3a Ha pe3syATaTHTe e, ue 
cbi3i4eckaTa AcecHocooHocr Ha 9-roAnmHuTe yaeHuun pes 2019 r. 34aaHMTeAHO Ce HOAOOpABa. 
TeHAcHimata, de Ce HAOAFOAaBa 3aCCAHAA HAaYMH Ha 7KMBOT, 3ATABCTABAHE MW HAaMaAcHa ABMTaTeAHa 
aKTHBHOCT IIpW y4“eHHUMTe, ce OIIpOBepraBa OT HacTosIMA ekcuiepumMeutT. [lo orHomreHue Ha 
ITbpBUTe ABa WOKa3aTeAA, XapaKTepH3upallM B3pHBHaTa CHAa Ha AOAHMTe HW TOPHUTe KpaliHny, 
MOx#KEe Aa ce OOOOH, ue pes 2019 r. cpeAHMTe CTOMHOCTH OT TecTa ,,;CKOK Ha AbAXKHHA OT MACTO 
Cc ABa KpaKa" ca Ce yBCAHYMAM 3Ha4HTeCAHO, a Ip WOKasaTeAd ,,XBbPAAHe Ha IIAbTHA TOLUKAa™ 
pe3yATaTHTe 3HaYHTeEAHO HaMaAABaT. 3a OCTaHaAHTe TPH WOKa3aTeAA, OIPeCAcAAUM Obp3suHata, 
H3APbKAMBOCTTA MW TbBKaBOCTTa Ha VW3CACABaHHTe Y4CHHUM, Ce yCTaHOBABa, We CpeAHTe 


crouHoctu upe3 2019 r. ca MHOro 110-AOOpH B CpaBHeHHe C Tesi Ha YACHHIMTe OT IpeAXOAHUTE 


mrepHoAu. ViscaAeABaHuATa TOKa3BaT, ue uerupure u3BaAKH 3a HepHoAa 2007-2019 r. ca 


OTHOCHTCAHO XOMOTCHHMH IIO BCHUKH MWOKA3saTeCAH 3a cbi3v4ecka A€e€CIIOCOOHOCT. 


Kurouwoeu dymu: yaeHuuu, cbu3suuecko Bb3muMTanue, cbu3swuecKa AeectIocoOHOCcT, cbu3v4eCcKH 


KadeCTBa. 


Introduction 

The development of society is characterized by a pronounced offensive strategy 
for mastering nature and its subordination to human needs. At the heart of this 
process is the desire to minimize the physical efforts of people (Naviona/ Strategy for the 
Development of Physical Education and Sports in the Republic of Bulgaria 2011-2020). The 
reduction of motor activity while the neuro-sensory load is significantly increased, 
causes irreparable damage to the activity of autonomic and motor functions. 

They most significantly affect the physical capacity of students. 

In the present conditions for physical education and sports in school, along with 
educational, motor, didactic and rehabilitation tasks, which as a subject it must 
accomplish, it is increasingly necessary to create conditions for diversification, 
expansion and enrichment of resources and methods in mastering the curriculum 
content tailored to the age of the trainees (4/eksveva C Petkova, 2018.5). 

In sports literature there are different interpretations of the concept of physical 
capacity. Depending on the individual approach of the different authors to the 
problem various definitions of the concept of its content can be traced, as well as 
terminological diversity of its definition — physical fitness, physical performance, 
physical preparedness and more (4/eksveva, 2006:17). 

Physical abilities can be called motor if they are based on the central neuro- 
reoulatory mechanism for movement control, and psychomotor — when it comes to 
distinguishing the qualitative feature of motor action from the position of mental 
factors (Petkova ¢& Aleksieva, 2015). In this sense, physical capacity is not an inherent 
human quality. It is formed, developed and improved. It is achieved with a systematic 
and well-chosen training regime, which can lead to quantitative and qualitative 
changes in human capabilities when performing motor actions in a certain 
environment (4/eksveva, 2010:69). 

Accotding to A. Tsurova: “physical capacity is an inherent state of the human 


organism, characterised with a certain level of motor response, reached as a result of 


a functional adaptation to various biosocial influences. It plays a role in the physical 
qualities and motor skills, when performing particular motor tasks and can be 
developed and mastered.” (Isurova, 2019-9) 

T. Tsankov points out that “the development of motor skills does not proceed 
evenly, but instead has periods when certain motor abilities develop rapidly, followed 
by periods of gradual development or stagnation. A crucial period is the phase of the 
sensory period when stimulation is need in order for a result to be achieved.” (J sankon, 
2020:68) 

The knowledge of the sensitive periods of the students in elementary school by 
the sports pedagogues helps increase the efficiency of the educational-training 
process, aimed at the development of the individual motor qualities by including 
appropriate means and methods (Denev, 2078:39). 

The functional and motor components relevant to the particular quality develop 
the most effectively during the sensitive periods (Borwkova, 2078). 

These facts provoke our interest in the topic, which led to motivation for 
retrospective analysis of the physical capacity of 9-year-old students who were in 
fourth grade in the school years 2007/2008, 2011/2012, 2015/2016 and 2019/2020 - 
four groups for a period of twelve years. 

The purpose of the present study is to analyze the results of the studied indicators 
of physical performance of 9-year-old students for a 12-year period (2007-2019). 

The tasks arising from this goal are the following: 

1. To study the sports literature and to analyze the indicators which show the 
physical capacity of the students of the studied age. 

2. To establish the level of the examined indicators in terms of physical capacity in 
9-year-old students. 

3. To compare the established values for the four surveyed sets. 


4. ‘To summarize and draw conclusions from the study. 


Methodology 
The study subject are the indicators of physical capacity of 9-year-old students. 
The study object is the training in physical education and sports at elementary 
school. 
The subjects are 9-year-old students, distributed in equal numbers — 50 in four 


eroups, subjected to testing every 4 years during the school years 2007/2008, 


2011/2012, 2015/2016 and 2019/2020. The four groups are from different schools 
in the town of Veliko Tarnovo — the ones studied in 2007 are from “Emilian Stanev” 
High School, in 2011 — from “Vela Blagoeva” High School, in 2015 — from “P.R. 
Slaveykov” Primary School and in 2019 — from “Dimitar Blagoev” Primary School. 
The survey was conducted at the beginning of each school year. 

The following methods are applied to solve the problems and achieve the goal of 
the experiment: 
1. Testing —inclades 5 indicators for measuring physical capacity (Table 1). 
2.  Mathematical-statistical methods — Variation, comparative and graphical analysis are 


used. The obtained results were processed with a standard statistical program 


SPSS 21. 


Results 

The results obtained from the variation analysis are presented in tabular and 
oraphical form. Tables 2-5 show the achievements after statistical processing of the 
data taken by means of tests carrying information about the physical capacity of 9- 
year-old students during the 12-year period, and Figures 1 and 2 show the variability 
of the studied indicators for different periods of time. 

The explosive force of the lower limbs is established by the indicator “Long 
jump from a place with two legs”. There is a similarity in the average values of the studied 
eroups in 2007 and 2011, as well as those in 2015 and 2019. It turns out that for the 
12-year period the 9-year-old students increased their average values by 13.17 cm. 

The values of the coefficient of variation V range between 11.41% in 2007, 
10.72% in 2011, 14.30% in 2015 and between 5.28% in 2019. Therefore, all four 
sutveyed sets are acceptably homogeneous in terms of the explosive force of the lower 
limbs with a tendency to reduce variability in 2019 (/ab. 2-5 and jz. 7-2). 

The explosive force of the upper limbs is examined by means of the “Throwing 
a solid ball” test. The data of the average values of the studied groups show a decrease 
in the results on this indicator. In the period 2007-2015 the average values are almost 
similar — 498.0 cm and 485.0 cm, for 2015 — 457.05 cm, and in 2019 they significantly 
decreased by 114.17 cm — respectively 383.83 cm. 

With regard to variability, the acceptable homogeneity is preserved in the four 
studied groups regarding this indicator (from 11.59% to 14.66%), which characterizes 
the speed-power qualities of the students (/ab. 2-5 and fig. 71-2). 


To monitor the dynamics of speed development, the test “Ruwnning 50 m” was 
applied (fab. 2-5 and jig. 7-2). It is established that the average values of this indicator 
in 2007 and 2011 are similar, then in 2015 they decreased, and in 2019 decreased 
sionificantly by — 2.13 s. 

Judging by the variation V coefficient, the values of which range from 7.02% to 
9.31%, the studied groups are homogeneous with respect to this indicator. 

To determine the level of endurance of 9-year-old students, the traditional test 
was used — “Running 200 m” (tab. 2-5 and fig. 1-2). In 2007 and 2011 the results of the 
average values are approximately the same, in 2015 they are lower — 46.53 s and in 
2019, they significantly improved by — 8.1 s. 

All four groups studied are homogeneous with respect to this indicator, which 
is confirmed by the values of the variation coefficients (from 9.48% to 6.29%). 

The “Slope depth” indicator is informative about the state of the flexibility quality. 
It is well known that flexibility is genetically determined and individual for everyone, 
it is relatively easy to train, but it is also lost very quickly (A/eksveva e Petkova, 2018:80). 

Tables 2-5 show that in the period from 2007 to 2011 the average value for the 
indicator increased from 100.73 cm to 100.79 cm, in 2015 it decreased to 99.53 cm 
and in 2019 increases significantly again, with a value of 103.90 cm. The observed 
samples show homogeneity in terms of the variation coefficient of <10%, where the 
values vary from 8.07% to 5.42% (¢ab. 2-5 and fig. 1-2) (Petkova ¢» Aleksieva, 2015). 


Discussion 
Today it is even more apparent that the development ot society is characterized 
by pronounced bold strategy for mastering nature and its subordination to human 
need. The education system is a main factor which determines the development of 
the social environment and at the same time the functioning of an education system 
is a consequence of the social requirements. At the heart of this process is the desire 
to minimize the physical efforts of people at the expense of the factors which 
influence positively the heath of the adolescents. 
Despite that, main conclusion of the study is that the physical capacity of 9-year- 
old students in 2019 is significantly improving. The tendency to observe a sedentary 
lifestyle, obesity and reduced physical activity in students is refuted by the present 


experiment. 


Conclusions 
1. With regard to the first two indicators characterizing the explosive power of the 
lower and upper limbs, it can be summarized that in 2019 the average values in 
the test “Long jump from a place with two legs” have significantly increased, 


and in the indicator “Throwing a solid ball’, the results have significantly 


decreased. 

2. For the other three indicators, determining the speed, endurance and flexibility 
of the surveyed students, it is found that the average values in 2019 are much 
better in comparison to those of the surveyed students in preceding periods. 

3. Research shows that the four samples for the period 2007-2019 are relatively 


homogeneous in all indicators of physical capacity. 


Recommendations 
Prioritization of the development of the physical qualities of the upper and lower 


limb in the elementary stage of the basic educational system. 
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Appendix 


Table 1. Description of the tests 


Ne Indicators Measure | Accuracy of Direction of 
units measurement growth 


a 
Running 200 m — I 
Depth of slope > 


with two legs 
I 
ing 
m 





Table 2. Results of the variational analysis of the indicators showing the physical capacity of 
the studied in 2007 — at the beginning 


indicators xX V 
name 


| 1. | Long jump from a place with two legs (cm) 13.89 11.41 


4.0 200mrunning(s) 527 4328.43 





Table 3. Results of the variational analysis of the indicators informing about the physical capacity 
of the studied in 2011 — at the beginning 


indicators x S V 
name 


ie = Long jump from a place with two legs (cm) 120.71 
Throwing a solid ball (cm) 


rs [200 m running) [5135] 323 | 629 





Table 4. Results of the variational analysis of the indicators showing the physical capacity of 
the studied in 2015 — at the beginning 


name ae 


2 [are ew aT 
[Temi ——— Pers oa 
3. | 0 m running (s) 
ra [200m running | 68 
Slope depth (cm) 





Table 5. Results of the variational analysis of the indicators showing the physical capacity of 
the studied in 2019 — at the beginning 


X V 
name 


Long jump from a place with two legs (cm) 134.90 
Throwing a solid ball (cm) 44.48 


4. f 0 200mrunning(s) 43.17 2.94 681 





Indicators 





Fioure 1. Dispersion of indicators of physical capacity at the beginning of 
the study 


Indicators 





Fieure 2. Dispersion of signs of physical capacity at the beginning of 
the study 


10 


